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Life tables of immature stages of two coexisting melitaeine butterflies 


Melitaea phoebe and Euphydryas аипта | Lepidoptera| ] Nymphalidael | 

LIU Wen-Hua'"[] WANG Yi-Fei'?[] XU Ru-Mei'[] 1. Ministry of Education Key Laboratory for Biodiversity 
Science and Ecological Engineering[] Beijing Normal University[] Beijing 100875[] China[] 2. Center for Disease 
Control and Prevention of Guangdong Province[] Guangzhou 5103000 China[] 3. Wetland Research Сеше] 
Research Institute of Forestry] Chinese Academy of Forestry[] Beijing 1000910 Спа 

Abstract[] From 2002 to 2004[] in Dahaitou National Natural Reserve[] Chi Cheng county[] Hebei province[] 
mortality was surveyed for all immature stages of the two coexisting melitaeine butterflies Melitaea phoebe and 
Euphydryas аипта for two generations in the same habitat network. Life tables were constructed to explore the 
effects of the main mortality factors on population dynamics. The results showed that the total mortalities of two 
generations of М. phoebd] 8996 in the 2002 — 2003 generation[] and 80% іп the 2003 – 2004 generation[] 
were higher than those of E. aurinid] 59% and 72% respectively[]. For М. phoebe[] mortality due to grazing 
was the most important factor[] especially during the post-hibernating larval period. The k value for grazing was 
0.559 and 0.167 respectively during the two generations. Even in the small populations[] the parasitoids 
caused some post-diapause larvad] 4% and 996 for the two generations respectively[] and pupad] 1396 and 
24%[] to death. For E. aurinia|] mortality during hibernation was the highest and the k value for the two 
generations was 0.073 and 0.199 respectively[] which was influenced by host plant quality. In contrast[] 
parasitoids had little effect on the population regulation[] because only 4% of the post-diapause larvae and 7% 
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of the pupae were dead due to parasitoids in the 2003 – 2004 generation. These results suggested that different 


conservation strategies should be taken for the two butterflies. For М. phoebe[] to decrease grazing] ] especially 


its effects on the source population during the post-hibernating larval group stage[] is crucial for its population 


restoration and growth. For E. aurinia|] however[] improvement of the host plant quality by habitat 


managements in breeding areas[] which could increase the survivorship during the hibernation period[] is helpful 


for its long-term persistence and conservation. 


Key words[] Euphydryas aurinia[] Melitaea phoebe[] life table[] metapopulation persistence[] conservation[] 


population dynamics[] influencing factors 
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Table1 The number of eggs per egg cluster and larvae per larval group 




















00 000 000 000 000 + 000 
Life stage n Minimum Maximum Mean € SE 
D UD ПП i " dá 153.4 + 10.9 
Melitaea phoebe Egg cluster 
000000 12 15 i 30.4+3.2 
Pre-diapause larval group 
000000 12 6 4 17.4+3.4 
Post-diapause larval group 
0000 00 217 7 A 242.9 +6.8 
Euphydryas aurinia Egg cluster 
000000 12 15 100 57.9+8.8 
Pre-diapause larval group 
000000 50 1 18 73+07 


Post-diapause larval group 
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Table 2 Life table of the two те аете butterflies for 2002 — 2003 
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00 


Euphydryas аипта 


























0000 ШПППППП 00000 00000 0000 000000 00000 00000 0000 
Mortality factors Initial number [|D 0000 ПП Initial number 00 0000 00 
Mortality during Proportion of Cumulative Mortality during Proportion of Cumulative 
each stage initial cohort mortality each stage initial cohort mortality 

[] Egg 25 [T] clusters[] 256 [O clusters] 

00 Grazing 6 0.24 13 0.05 

00 Predator 0 0.00 3 0.01 

000 Unhatch 1 0.04 0 0.00 

0000 Others 4 0.16 14 0.05 

00 Total 11 0.44 0.44 0.44 30 0.11 0.11 0.11 
000 Pre-diapause 25 [T] groupst] 226 П) groups] 

00 Parasitoid 0 0.00 U 4U* 0.00 

00 Grazing 5 0.20 9 0.04 

0000 Food 0 0.00 2 0.01 

0000 Others 2 0.08 33 0.15 

00 Total 7 0.28 0.16 0.60 44 0.20 0.18 0.29 
000 Diapause 12 [T] groupst] 59 [T] groupsl] 

00 Grazing 0 0.00 6 0.10 

00 Frozen 0 0.00 3 0.05 

0000 Others 0 0.00 0 0.00 

00 Total 0 0.00 0 0.60 9 0.15 0.11 0.40 
4~50 4-5 instars 14 [T] groups] 50 [T] groupsl] 

00 Parasitoid 0 30" 0.00 0 0 

00 Grazing 7 0.50 0 0 

00 Total 7 0.50 0.20 0.80 0 0 0 0.40 
5-6[] 5- 6 instars 61 individuals] 116 [T] individuals[] 

00 Parasitoid 2 0.04 0 0.00 

00 Grazing 1 0.02 2 0.02 

00 Others 4 0.06 14 0.12 

00 Total 7 0.12 0.02 0.82 16 0.14 0.08 0.48 
[] Pupae 16 [T] individuals] 31 0 individuals] 

00 Parasitoid 2 0.13 2 0.06 

00 Grazing 1 0.06 1 0.03 

00 Ants 3 0.19 3 0.10 

00 Total 6 0.38 0.07 0.89 6 0.19 0.11 0.59 
0 од" 000 А 00000000 0 0 Representing the number of parasitized larval groups. 0 30 The same for Table 3. 
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Table 3 Life table of two те аете butterflies for 2003 — 2004 








0000 0000 
Melitaea рћеође Euphydryas аипта 
0000 ШПППППП 00000 00000 0000 ШПППППП 00000 00000 0000 
Mortality factors Initial number [] (О 0000 ПП Initial number 00 0000 00 
Mortality during Proportion of Cumulative Mortality during Proportion of Cumulative 
each stage initial cohort mortality each stage initial cohort mortality 

[] Egg 10 [T] clusters[] 477 ШШ clusters] 

00 Grazing 0 0.00 58 0.12 

00 Predator 0 0.00 1 0.00 

000 Unhatch 2 0.20 21 0.04 

0000 Оше» 1 0.10 41 0.09 

00 Total 3 0.30 0.30 0.30 121 0.25 0.25 0.25 
000 Pre-diapause 22 [T] groups 357 [T] groups 

00 Parasitoid 0 0.00 0 240" 0.00 

00 Grazing 0 0.00 5 0.01 

0000 Food 0 0.00 4 0.01 

0000 Others 0 0.00 38 0.11 

00 Total 0 0.00 0.30 47 0.14 0.10 0.36 
000 Diapause 23 Ш groups] 139 [T] groups] 

00 Frozen 0 0 51 0.37 

00 Grazing 2 0.09 0 0 

0000 Others 1 0.04 0 0 

ПП Total 3 0.13 0.09 0.39 51 0.37 0.24 0.59 
4~50 4-5 instars 20 00 groups] 88 [T] groups] 

00 Parasitoid 0 50" 0.00 0 0.00 

00 Grazing 5 0.25 0 0.00 

0000 Оше» 2 0.10 0 0.00 

00 Total 7 0.35 0.21 0.60 0 0 0 0.59 
5-60 5-6 instars 68[[] individuals[] 68 [T] individuals] 

00 Parasitoid 6 0.09 3 0.04 

00 Grazing 1 0.01 0 

00 Others 0 0 3 0.04 

00 Total 7 0.10 0.04 0.64 6 0.08 0.04 0.63 
[] Pupae 34 [T] individuals[] 44 [T] individuals] 

00 Parasitoid 8 0.24 3 0.07 

00 Grazing 2 0.06 7 0.16 

ПП Ants 5 0.15 1 0.02 

00 Total 15 0.45 0.16 0.80 11 0.25 0.09 0.72 
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Па 00000000000000 kl 
Table 4 The k-values of immature stages for two melitaeine butterflies 
0000 Melitaea phoebe 0000 Euphydryas aurinia 








kO k-value 
2002 – 2003 2003 – 2004 2002 – 2003 2003 – 2004 

kı 0.559 0.167 0.064 0.143 

k; 0.014 0.040 0.000 0.020 

Ез 0.058 0.117 0.029 0.031 

k4 0.114 0.101 0.054 0.014 

ks 0.000 0.00 0.004 0.005 

kg 0.000 0.061 0.073 0.199 

k; 0.109 0.056 0.026 0.047 

kg 0.046 0.000 0.072 0.050 

ko 0.000 0.062 0.000 0.000 

kio 0.031 0.000 0.057 0.020 

ky 0.023 0.097 0.00 0.022 

Ер kua 0.953 0.702 0.379 0.559 
000 Grazingf] А00 П П 0 0 Parasitism on larvae] А00 O O O Parasitism on pupad] 00 000000000000 0 Реда pupae 
predated by ants #0000 O Shortage of food] 00000 Death in hibemationt] k-00 0 0 00000 0 Loss of egg clusters other than grazing] 
& 00000000 ШОО 0 0 Less of pre-hiberating larval groups other than grazing] 014~509 0800000000ШОО0О0000 0 04-5 
instars larvae’ s death caused by other factors other than grazing and parasitoids &,05~60 0000000000000000 15 - 6 instars larvae's 


death caused by others factors other than grazing and parasitoid] #1000 O O Unhatched egg clusters. 
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